Sera from humans with serologically confirmed eastern equine encephalitis, western equine encephalitis, Pogosta (Ockelbo), Mayaro, Ross River, and chikungunya virus infections were adequate travel history, and the need for paired sera to demonstrate significant antibody titer rises in whole sera make serologic tests by classical methods slow and the results often less than confirmatory.
There are 26 viruses presently recognized as members of the genus Alphavirus (Table 1) (3); all are antigenically interrelated. These viruses have been separated into six antigenic complexes, each complex consisting of either a single species (virus) having no known close relatives, such as eastern equine encephalitis (EEE), Venezuelan equine encephalitis (VEE), Middelburg, and Ndumu viruses, or several species that are more closely related to each other than to other members of the genus, such as Semliki Forest (SF) and western equine encephalitis (WEE) virus. Certain members of all complexes except Middelburg and Ndumu are known to cause disease in humans (1, 8 adequate travel history, and the need for paired sera to demonstrate significant antibody titer rises in whole sera make serologic tests by classical methods slow and the results often less than confirmatory.
Studies of rabbits infected with group B arboviruses by Westaway demonstrated the specificity of immunoglobulin M (IgM) in infections with closely related viruses, suggesting that such specificity might be applied to the serologic diagnosis of arbovirus infections in humans (15) . Subsequently, studies of IgM antibodies in humans infected with dengue-2 (13), Japanese encephalitis (5), St. Louis encephalitis (9) , and yellow fever (7) make a rapid and specific serodiagnosis of alphavirus infections in humans.
MATERIALS AND METHODS
Human sera. Sera used in the tests reported here had been accumulated over a 10-year period and stored at -20°C since collection. Most were collected during outbreaks, but a few were from sporadic cases. All sera were from individuals shown originally to have fourfold or greater rises in HI, CF, or N titers or from whom the etiologic agent was isolated. We tested all sera at 1:100 and 1: 1,000 dilutions for determination of IgM antibody by ELISA and then titrated the positive sera by testing serial twofold dilutions. A maximum of 20 sera from individuals with each disease were then used in subsequent tests. These 20 sera were selected for both high titer and volume. Approximately half of the sera from each group of sera had been obtained from patients of each sex and were reasonably distributed by age of the patients. Since we tested more sera in preliminary tests than in the final tests reported here, we also had an opportunity to assess IgM antibody titers by time after reported onset of illness. given in footnote a of Table 1 ). b No virus has been isolated in association with Pogosta disease in Finland. OCK virus from mosquitoes collected in Sweden has been shown to react with sera from Pogosta disease patients and is closely ralated to SIN virus; antibodies in sera from Pogosta disease patients have been determined by using SIN virus as antigen (2) . c _, Titer of <100.
this will likely be the case in infections with Middelburg and Ndumu viruses, which are also single-species complexes.
The utility of such tests in the differential serodiagnosis of human infections with SF and WEE complex viruses is not as clear-cut. Ratios of homologous to heterologous IgM titers were high in most of the individuals with infections due to SF complex viruses MAY, CHIK, and RR. On a highest titer basis, and certainly during epidemics, it would be possible to provide reasonably specific and rapid serodiagnostic results. One note of caution, however; OD values of sera with IgM antibody do not directly correspond to the dilution titer. This can be overcome by using 1:100, 1:1,000 and, perhaps, 1:10,000 dilutions of sera when screening for homologous and heterologous reactivities. It appears that IgM antibody capture ELISA is adequate for distinguishing infections due to the closely related CHIK and ONN viruses.
Similarly, infections caused by WEE and OCK viruses of the WEE complex produce IgM antibodies that cross-react significantly with other closely related viruses. Whereas IgM antibody titers to WEE and HJ and to OCK and SIN viruses may not clearly distinguish with certitude the infecting agent, clinical human infections caused by HJ virus are not known, and from the knowledge of the geographic distributions of OCK and SIN viruses, the latter could be excluded as the etiologic agent in OCK virus infections. The same can be said for CHIK (Africa and southeast Asia), RR (South Pacific and Australia), and MAY (northern and coastal South America) virus infections.
Cross-reactivity of IgM antibody in alphavirus infections occurs only with members of the same antigenic complex, probably because of the specificity of IgM antibody pro- 
